The aim of this paper is analysis of turned bearing ring made of material 14109 (DIN 100Cr6) without heat treatment. For the analysis a mechanical destructive method was chosen. Analysis focused on existence and character of residual stresses after turning operation of bearing ring by tool with different level of wear. The experiment reveals the relationships between residual stress creation and cutting tool wear.
INTRODUCTION
Currently, one of the most needed requirements in industry to deliver the best properties of components produced by the processes of machining. The functionnality of dynamically loaded components depends crucially on the quality and integrity of the surface on which the impact phenomenon and processes in the cutting zone, caused by the mechanical action of the cutting tool. This is related to the emergence and presence of residual stresses in the subsurface layers of a parts.
In explanation of the specific technology causes of residual stresses during machining by tools with defined geometry it is important to bear in mind the effect of the cutting edge and in particular the deformation processes in the cutting zone. Zone of deformation after machining by tools with defined geometry can be divided into three areas:
I -zone of pressure residual stress caused by friction of the back of the cutting edge on the machined surface, II -area of tensile stress introduced by the thermal influence on material, III -unaffected zone, zone of stress stabilization of zones I a II. [1, 2] 2 EXPERIMENT REALIZATION
Figure 1 Scheme of residual stress creation in surface layers
There are currently used different methods for measurement of residual stresses varying in measurement principles that differ from each other. We will evaluate residual stresses of turned bearing rings made from 100Cr6 using a mechanical method.
By mechanical method, which principle is etching of samples, the value of deformation ∆yi was determined considering the width of etched layer ∆xi of sample, from this was then determined by calculation the value of the character and the residual stresses of rings.
The experiment was realized on number of bearing rings, each ring was turned by tool with a different wear. First ring (no. 2), was turned with the sharp insert, which was then exchanged, and the following rings were turned with different value of VB. The values of wear of the cutting tool for turning of the selected rings are shown in Table 1 . According to the method of calculating the total deformation of a ring referred to the relevant literature, we calculated the value and determined the nature of stress in individual points of etched layer. [3] Following this calculation, then we calculated values of stress in other points of deformation (∆y1 until ∆yi) for each of the rings.
Values of deformation ∆yi of rings, depth of etched layer ∆xi and nature of stress σi of selected ring No. 6 clarifies table 2. Values of calculated stresses σi of ring No. 6 are showed on Figure 4 . For illustration, the graph of the residual stresses of ll the rings is identified in Figure 5 . On ring No. 6 we can observe relative high growth of compressive residual stress to σ = -247.6 MPa and the creation of hardened layers on the ring surface. Tensile stress in the heat affected zone reached σ = 57,9 MPa, and with growing depth of etched layer tensile stress flatly decreases to value ∆x = 0,12 mm.
The residual stress on the surface of bearing rings has a compressive nature and its value growths with the value of tool wear VB. On ring No. 6, which was machined by tool with wear VB = 65 mm, compressive stress reached maximal value σ = -247.6 MPa (figure 4). Ring No. 2 machined by sharp tool, has compressive residual stress σ = -150.8 MPa. That can be explained by the high tool wear that causes flow of material underneath cutting edge, extending zone of plastic deformation (hardened layer). With increasing tool wear increases heat in cutting zone and depth of heat effected zone.
